To tackle the shortage of health personnel in the rural areas of Pudong New Area of Shanghai, the local government issued an incentive policy as one of the medical reforms.
Summary
To tackle the shortage of health personnel in the rural areas of Pudong New Area of Shanghai, the local government issued an incentive policy as one of the medical reforms.
The current investigation focused on the relevant incentive measures and their corresponding effects and problems with a view to providing referential and useful experiences for those who are engaged in addressing the same problem at home and abroad. The details of the incentive policy were derived from the government document, and the related data about the flow of the rural community health care providers, from the institutional investigation. As indicated by the current investigation, the incentive policy produced some positive effect in attracting health care providers to work in the rural community health centers, especially general practitioners, nurses, MS/MD degree holders, and intermediate professional title holders to be employed in the farther ones. However, it was turned out that the population of high quality health care providers was still not sufficient enough to cover the whole rural areas, which suggested that it was still hard to draw such qualified medical individuals. To conclude in the current investigation, we made three recommendations for the policymakers to take into account in terms of policy † Equal contributors: Limei Jing and Kun Liu contributed to the work equally to be regarded as the first co-authors. 9 Thus, how to draw qualified health care providers to the rural areas of China and even retain them there is an urgent issue worthy of consideration on the part of the policy makers.
As always, the State Council of the Central Government attaches great importance to the health work in the rural areas. In the 1960s, the "barefoot doctor" (a medical auxiliary) strategy was implemented to ensure that the rural populations could get access to primary health care services, which successfully addressed the shortage of health personnel in the rural areas. The period of 1980 to 2009 witnessed a great change in the health human resources in terms of number and quality; however, the distribution was imbalanced. On 18 March 2009, the State Council released 2009 to 2011 implementation plan of health care system reform, which would provide rural-area-based general practitioners (GPs) with free training, launch nationwide personnel-supporting projects in the rural areas, and encourage medical graduates to work in grassroots medical institutions. On 25 March 2010, six departments of the central government jointly initiated the construction plan of grassroots medical teams, especially of GP teams, making full use of the mechanism of the system to retain them in a productive way. In many provinces, recently, much was done in terms of target training, position promotion, personnel system reform, and health facilities improvement so as to draw high-quality medical personnel to the rural areas, [10] [11] [12] but the policies failed to touch on the issue of income. 13 Made in Bangladesh, a qualitative study found that the income incentive was an important motivator for employee retention, especially in the countries where income is not sufficient enough to meet the basic needs of health care providers and their families. 14 As to the health system in China, the rural community health centers (CHC) have been the main providers of primary health services, playing a vital role in achieving the goal of high quality, safe, and acceptable health services for the rural communities. And the community health care providers determine the quantity, quality, style, and cost of the medical and health services. 15 Pudong New Area (Pudong), located in the east of Shanghai and covering an area of 1429.67 km 2 , consists of 46 communities with a total population of 5.5 million inhabitants. 16 Pudong, far ahead of other domestic areas in terms of economic prosperity and medical care, heads up the medical reforms in China; however, the area still faces a shortage of qualified and skilled community health care providers. 17 Thus, on 1 July 2014, Pudong took the lead in implementing the health personnel recruitment and retention policy, simply put as health personnel incentive policy, which took the income incentive as the core of the working mechanism for its rural community health care providers. The aim of the current investigation was to probe into the related incentive measures, exploring the initial effect, so as to use the current retrospective study as a reference for other rural areas where there exist a shortage of health personnel and insufficient medical skill. 
| Statistical analyses
At the CHCs, the health care providers mainly include clinicians in western medicine, clinicians in traditional Chinese medicine, GPs, pharmacists, physicians in public health, nurses, medical researchers, and other health technicians.
According to the expert consultation, we classified the eight types of employees into four categories: (1) GPs; (2) physicians and clinicians in western medicine, traditional Chinese medicine, and public health; (3) nurses; and (4) other health technicians including pharmacists, medical researchers and others concerned. For the current investigation, the data regarding the inflow and outflow as well as the number and structure of the four categories were calculated and analyzed using Microsoft Office Excel 2010 for Windows (Microsoft Corp., Redmond, Washington).
| Ethics approval
Ethics approval by the Academic Ethics Committee of Shanghai Pudong Institute for Health Development (ref: PDWSL2017-7) was acquired prior to commencing the study, which did not involve any ethical issue.
3 | RESULTS
| Content of the policy
According to the geographical distribution and economic development, a total of 46 CHCs in Pudong were classified into four types: 12 farther rural CHCs, 11 rural CHCs, 10 suburban CHCs, and 13 urban CHCs. The health personnel incentive policy only covered 12 farther rural CHCs, 11 rural CHCs, and 10 suburban CHCs, which were, respectively, labeled as CHCs-A, CHCs-B, and CHCs-C and collectively labeled as CHCs in the rural areas in the current investigation. Under the policy, the four categories of the health care providers working at 33 rural CHCs were treated as beneficiaries of the policy.
The policy was enacted to usher in health personnel for the rural CHCs, maintain their willingness to hold down the job, and ensure a good use of their clinical skill, to which much importance was attached on the part of the local government and the medical community. In 2014, a sum of RMB50.46 million was allocated as a bonus for the population of health care providers at the target CHCs, followed by an increase in the total amount of RMB109.16 million in 2017.
As indicated by the policy, eight incentive measures were implemented to encourage health care providers to apply for the positions at the target CHCs ( Table 1) . As the core of the policy, the income incentive made it possible for the employees to get an extra bonus of RMB1000.00 to 6000.00 monthly, as indicated by the GPs rewarded a maximum of RMB6000.00 at CHCs-A, RMB4000.00 at CHCs-B, and CNY2000 at CHCs-C monthly, respectively.
The bonus was managed in the form of basic bonus (48%) and performance bonus (52%). In addition, in an attempt to make the rural CHCs more appealing, four preferential measures were taken to usher in senior physicians, draw medical graduates to work there, transfer technicians from the urban and well-developed medical institutions to the rural CHCs, and prolong the retirement age and rehire retired talented experts.
Those who flowed to the target CHCs and worked there for at least 5 years could get a certain amount of bonus ranging from RMB50 000.00 to 200 000.00. The medical graduates who worked there for at least 1 year could receive a bonus ranging from RMB10 000.00 to 30 000.00. Once the employment was settled, the next fundamental step was to retain the employees there, for which accordingly three incentive measures were taken to facilitate their career promotion, continuous education, and living place.
| Community health care providers' quantity and structure
In 2016, Pudong CHCs had a population of 5808 health care providers, wherein 3952 were working for the rural CHCs and the rest of 1856, for the urban CHCs. As shown in Table 2 , 33 rural CHCs had a total number of 964
GPs, 88 health care providers holding a master (MS) and doctorate (MD) degree, 12 with a senior title, and 108 with an associate senior title, while the 13 urban CHCs had a total number of 517 GPs, 123 health care providers holding a master's degree or above, 23 with a senior title and 96 with an associate senior title.
We compared the growth of different health care providers before and after the implementation of the health personnel recruitment and retention policy. As shown in increased by 4 and 2 percentage points, respectively, while that of physicians and clinicians declined by 3 percentage points. As indicated by Figure 2 , the proportion of GPs increased year by year, while that of physicians and clinicians was reversed. Accordingly, therefore, the health personnel incentive policy was implemented in Pudong of Shanghai, China. The regulation could serve as an impetus to the rational allocation of health personnel there.
In China, the state-owned CHCs are defined as nonprofit institutions, for they are mainly funded by the local government. Under the separation of revenue and charges, 19 the income of CHC employees is relatively low and stable. In 2015, GPs' annual income was approximately RMB0.1 million on average in Shanghai, while that of Germanic GPs was RMB0.75 million in 2012, and that of American GPs was about RMB1 million in 2013. 20 Previous studies have found that low enthusiasm of the community health care providers in China can be largely ascribed to the lack of effective incentives. 8, 21, 22 In Pudong of Shanghai, however, the incentive policy adjusted the income system of the CHC employees to a great extent, guiding the matching of their incomes to their labor value.
In the current investigation, GPs' average reward was RMB6000 monthly in CHCs-A. According to the evaluation indexes such as the quantities of outpatients, inpatients, and pediatric patients, health education, and patient satisfaction, those who performed the best received a reward of RMB7000+ monthly, their yearly income reaching RMB0.17
million. The director of one of the CHCs-A once said that only the "gatekeepers" who performed better in terms of residents' health and medical cost can receive the reward. 23 Over 80% of the health care providers reported that they were motivated by the policy to improve their professional competence, medical service, and organizational loyalty. 24 In the current investigation, the number of the GPs and nurses in CHCs-A increased significantly higher, respectively, than that before the implementation of the incentive policy, and it was true of that of the GPs in CHCs-B, which indicated that a growing number of GPs and nurses were willing to work for the rural and farther rural CHCs.
As to the moving tendencies, we found that the proportion of the rural community health care providers who chose to work for the farther rural CHCs had expanded from 1.09% in 2013 to 6.49% in 2016, some of them holding a master/doctorate degree or holding an intermediate/higher title. This could be ascribed to such incentives as bonus,
FIGURE 4
The moving tendencies of the rural community health care providers from 2012 to 2016 promotion, training, etc. However, it is worth mentioning that continuous medical training is a long-term process so that it could not be as effective as other motives in a short time. Under the incentive policy, thus, those who held an intermediate/higher titles were encouraged to delay their retirement, and meanwhile such retired individuals were recruited for the CHCs in the rural areas of Pudong to maintain and promote their health service and discipline construction.
Since Chinese medical doctors have been authorized to work in more than one medical institution, community residents now stand a much better chance of receiving quality medical services, but related supporting policies regarding permits and payments are not in place. With the advent of the incentive policy, these barriers were removed; medical doctors were provided with more opportunities for multi-side practice in the rural areas. In this context, those who held an intermediate/higher title could get a reward of RMB15/per capitation, which greatly motivated them to work in the rural areas. 23 Although the incentive policy produced some laudable effects, there were still some pessimistic findings worthy of some considerations on the part of the policy makers. The structure of the rural health personnel was not healthy enough. As the most economic and appropriate health care model, general practice is of great importance to the development of medical care, and as the gatekeepers of community health GPs play an irreplaceable role in disease prevention, early detection, early intervention, patient rehabilitation, two-way patient referral and cost control. 25 As required by the action plan of establishing the system of graded diagnosis and treatment launched by Shanghai
Municipal on December 23, 2016 , the city of Shanghai should have four GPs per 10 000 residents by the year of 2020. 26 This suggested that at least a population of 2200 GPs were needed in Pudong of Shanghai. Since the incentive policy came into effect, admittedly a large number of GPs flowed into the rural CHCs, expanding the proportion of GPs in Pudong of Shanghai; as a whole, however, the GPs population was still inadequate in its rural areas. In 2016, the CHCs were staffed with 1481 GPs in Pudong, only 964 of whom were working in the rural CHCs, and their capability of clinical performance was far from sufficient, as indicated by an empirical study. 27 We found that the average annual growth rate of the physicians and clinicians was negative, even though it is well recognized that they are important to health education, maternal and child health care, and chronic disease prevention and other health-related issues. This phenomenon was found to be more serious despite the implementation of the incentive policy, which indicated that the regulation failed to draw such medical workers to the rural areas.
Furthermore, the shortage of higher quality health care providers still remained in the rural CHCs when compared with that in the urban ones. In 2016 in Pudong, the number of the rural CHCs was 1.75 times more than that of the urban ones, while those who held a master/doctorate degree, and who held a senior title were 39.78% and 91.67% fewer in the rural CHCs than those in the urban ones, respectively. Many health care providers were still taking a "wait-and-see approach" to the incentive policy, quite concerned if the bonus would be maintained.
Additionally, the power of the medical industry to draw health care providers has been reduced. In the current investigation, it was found that fewer and fewer health care providers left for the secondary/tertiary/specialized hospitals, but a large proportion of them chose to change their professions. A survey in Pudong also showed that of the rural CHC providers who had turnover intention, 43.7% did not want to engage in medicine-and-health-related work anymore. 28 Recently in China, patient and physician disputes and conflicts happen frequently, where health care providers' personal safety and their lawful rights and interests are difficult to be guaranteed. The phenomenon, along with the low income and great work stress, is likely to erode their passion for continuous medical practice.
| LIMITATIONS
There are some limitations to the current investigation. The time span of the policy intervention was not long enough to observe the potential effects. Next, many confounding factors that could not be excluded may have affected the recruitment and retention of the health care providers; thus a combination of qualitative and quantitative methods should have been used to better explore the effect of the policy in the future tracking researches.
| CONCLUSIONS AND RECOMMENDATIONS
Originally implemented in 2014 in Pudong of Shanghai, the health personnel incentive policy had some effect in drawing health care providers to the rural CHCs, especially GPs, nurses, and even those holding a master/doctorate degree and holding an intermediate title to the farther rural CHCs. However, the population of high quality health care providers was still far from sufficient in these rural areas of Pudong, and the attractiveness of the medical industry to health care providers has reduced. From the current investigation, therefore, we made three recommendations for the policymakers to take into account. The continuous and substantial financial subsidy is the most important guarantee for the sustainability of the policy; the bonus should be timely allocated to the health care providers to ensure a proper combination between their performance and bonus. Next, efforts should be stepped up to reinforce the continuous medical education for the health care providers working currently at the rural CHCs, accompanied by the substantial measures taken to offer promotion opportunities for career development, to manage work pressure and to guarantee quality of work life. Additionally, it is urgent to improve the medical environment, reducing the occupational risk of health care providers by guaranteeing their lawful rights and interests so as to reclaim their sense of honor in medical practice. 
